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Model Schematic for Simulating Redd Counts
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Challenge:  What can we infer from a time
series of redd counts, knowing something of
the natural history of a species?

Inferring Population Persistence Based on Time
Series Data:  The PopVANC Model

Danny C. Lee
USDA Forest Service
Pacific Southwest Research Station
Arcata, CA
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Steps in Analysis

1)  Fit observed time series data using autoregression.

2)  Develop population profile using fixed demographic parameters
and regression coefficients.

3)  Simulate synthetic time series using fixed demographic parameters and random grid of ?
(expected replacement rate) and σ (environmental noise).

4)  Search synthetic data base for observations matching population profile.

5)  Build likelihood surface for ?  and σ.

6)  Simulate future abundance starting with observed time series and probabilistic draws of ?
and σ.

7)  Summarize results as persistence profile.

North Gold Creek Bull Trout Population Profile

w Age at maturity (m): 6
w Spawning age classes (k): 6
w Spawning distribution (p):   .02, .06, .43, .34, .09, .06
w Carrying capacity (cap):          200
w Time series window (w): 17  [1983-1999]
w Range for mean-adjusted slope: -0.036 … 0.0082
w Range for residual CV:    32% … 51%

Steps in Analysis

1)  Fit observed time series data using autoregression.

2)  Develop population profile using fixed demographic parameters and regression
coefficients.

3)  Simulate synthetic time series using fixed demographic parameters and
random grid of ?  (expected replacement rate) and σ (environmental
noise).

4)  Search synthetic data base for observations matching population
profile.

5)  Build likelihood surface for ?  and σ.

6)  Simulate future abundance starting with observed time series and probabilistic
draws of ?  and σ.

7)  Summarize results as persistence profile.

Fit Assuming True Counts Fit Assuming True Counts
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Fit Assuming True Counts

Fit Assuming True Counts Fit Assuming True Counts

Steps in Analysis

1)  Fit observed time series data using autoregression.

2)  Develop population profile using fixed demographic parameters and regression
coefficients.

3)  Simulate synthetic time series using fixed demographic parameters and random
grid of ?  (expected replacement rate) and σ (environmental noise).

4)  Search synthetic data base for observations matching population profile.

5)  Build likelihood surface for ?  and σ.

6)  Simulate future abundance starting with observed time series and
probabilistic draws of ?  and σ.

7)  Summarize results as persistence profile.

Fit Assuming True Counts

Fit Assuming True Counts
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Fit Assuming True Counts Fit Assuming True Counts

Fit Assuming True Counts

How are results affected by sampling
error?
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Fit Assuming 30% Error Fit Assuming 30% Error

Fit Assuming 30% Error Fit Assuming 30% Error

Fit Assuming 30% Error Fit Assuming True Counts
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Fit Assuming 30% Error Fit Assuming True Counts


